Background: Improving maternal health by reducing maternal mortality/morbidity relates to Goal 3 of the Sustainable Development Goals. Achieving this goal is supported by antenatal care (ANC), health facility delivery, and postpartum care. This study aimed to understand levels of use and correlates of uptake of maternal healthcare services among women of reproductive age (15-49 years) in Mwanza Region, Tanzania. Methods: A cross-sectional multi-stage sampling household survey was conducted to obtain data from 1476 households in six districts of Mwanza Region. Data for the 409 women who delivered in the 2 years before the survey were analyzed for three outcomes: four or more ANC visits (ANC4+), health facility delivery, and postpartum visits. Factors associated with the three outcomes were determined using generalized estimating equations to account for clustering at the district level while adjusting for all variables. Results: Of the 409 eligible women, 58.2% attended ANC4+, 76.8% delivered in a health facility, and 43.5% attended a postpartum clinic. Women from peri-urban, island, and rural regions were less likely to have completed ANC4+ or health facility delivery compared with urban women. Education and early first antenatal visit were associated with ANC4+ and health facility delivery. Mothers from peri-urban areas and those who with health facility delivery were more likely to attend postpartum check-ups. Conclusion: Use of ANC services in early pregnancy influences the number of ANC visits, leading to higher uptake of ANC4+ and health facility delivery. Postpartum check-ups for mothers and newborns are associated with health facility delivery. Encouraging early initiation of ANC visits may increase the uptake of maternal healthcare services.
Background
Globally, there has been a decline of 45% per year since 1909 in maternal deaths and about 289,000 deaths estimated in 2013 [1] . Most of these deaths occur in limited resource settings and are preventable. In 2015, an estimated 303,000 women died following pregnancy and childbirth, with sub-Saharan Africa contributing more than half of these deaths [1, 2] . The Tanzania Demographic Health Survey (TDHS) 2015-2016 [3] reported Tanzania's estimated maternal mortality ratio was 556 per 100,000 live births, reflecting an increase from 454 per 100,000 live births in the TDHS 2010 and the Population and Housing Census 2012 (432 per 100,000 live births). Although Tanzania has experienced a decline in early neonatal mortality from 40/1000 live births in 1999 to 25/1000 live births in 2015-2016, the rate remains higher than Sustainable Development Goal (SDG) targets [3] . This indicates that Tanzania is still far from meeting SDG targets of reducing maternal mortality to 70 per 100,000 live births and neonatal mortality to 12/ 1000 births by 2030 (SDG Targets 3.1 and 3.2, respectively) [4] . The main causes of maternal death among Tanzanian women are high rates of hemorrhage and eclampsia, which are detectable through attending antenatal care (ANC) services, along with indirect causes such as distance to health facilities [5, 6] . The availability and delivery of quality maternal healthcare throughout pregnancy, delivery, and the postpartum period are known to improve maternal health [7] . Maternal healthcare services (MHS), including ANC, health facility delivery, and postpartum check-ups, can play an important role in the reduction of maternal mortality and morbidity and remain pillars of safe motherhood [8] .
According to the TDHS 2015-2016, 98% of Tanzanian women who delivered in the last 2 years had attended ANC at least once; however, only 51% attended the recommended four or more visits (ANC4+) [3] . The survey also showed that 63% of women delivered in health facilities and 64% were assisted by skilled birth attendants. However, uptake of recommended postpartum care in Tanzania is low, ranging from 25.8% in 2010 to 34% in 2015-2016; in addition, less than half (42%) of newborns were seen 2 days after delivery [3] . Mwanza Region had 96.6% ANC coverage, 53.3% health facilities deliveries, 54.2% skilled birth attendances, and 20.7% postpartum check-ups [3] . Other studies in Tanzania showed a 58.3% ANC4+ visits and 87.7% health facility delivery in Iringa district [9] and 56% health facilities deliveries in Biharamulo [10] .
Several factors have been demonstrated to influence MHS attendance during the antenatal, delivery, and postpartum periods. These include factors such as higher parental education level, urban residence, richer household index, women's level of autonomy in health expenditure, belonging to a minority ethnic group, and use of ANC during pregnancy (which is a significant factor for health facility delivery and postpartum check-ups) [11] [12] [13] [14] . These factors are consistent with previous Tanzanian studies, which also found distance to the health facility and desire to avoid pregnancy influenced maternal healthcare attendance [15] [16] [17] [18] .
Although some studies on maternal health have been undertaken in Tanzania, few studies have investigated the uptake of MHS and associated determinants in the Mwanza Region. Available TDHS data have not been analyzed to identify the determinants of MHS use in Tanzania. Therefore, it is necessary to understand existing gaps in knowledge regarding factors that promote use of MHS to develop intervention tools that can support improved maternal outcomes. Understanding factors influencing use of MHS is crucial to inform future strategies to facilitate the development of policies to improve service use and thereby reduce maternal mortality; this will also help Tanzania to achieve the World Health Organization (WHO) recommendation of eight ANC contacts during pregnancy [19] . Therefore, this study aimed to determine the prevalence of ANC4+ visits, health facility deliveries, and postpartum care services use and their correlates among women of reproductive age using data from six districts in Mwanza Region.
Methods
Data were collected as part of the 2017 baseline survey for the "Improving Access to Reproductive, Maternal and Newborn Health in Tanzania" (IMPACT) project. The IMPACT project aims to accelerate the reduction of maternal and newborn mortality by addressing major reproductive, maternal and newborn challenges in eight districts of Mwanza Region. This study was conducted in six of the eight districts: Ukerewe, Nyamagana, Illemela, Magu, Sengerema, and Buchosa districts excluding Kwimba and Misungwi districts that had an ongoing similar project (Fig. 1) .
The present study used a descriptive, cross-sectional, multi-stage design to select eligible households for participation in the survey. With the help of village executive officers, a listing of all households was obtained for each district. This list was used as the master frame from which the number of households were randomly selected for the survey. In the first stage, 30 of 408 villages were selected across the six districts using probability proportional to the size of villages (number of households in the respective villages). The second stage involved random selection of households in each selected village. The required sample size for households was calculated to detect a change of 10% in skilled birth attendants between baseline and study endline, with a 95% level of significance, 0.05 margin of error, and 5.6 crude birth rate, using 2 as a design effect and a 10% non-response rate. This resulted in a required sample size of 1476 households, of which 1312 households' members were present and consented.
No further sampling was undertaken in the sample households; all women in those households aged 15-49 years were eligible to participate. Women present in the household at the time of the visit that consented to participate were interviewed. Data were collected from August to September 2017. A total of 1612 women met the eligibility criteria but 1167 consented, resulting in a 72% response rate. Of the 1167 women who consented, 409 reported a live birth in the preceding 2 years.
Ethical considerations
The baseline survey was approved by the National Institute for Medical Research in Tanzania (registration certificate: NIMR/HQR/R.8a/Vol.IX/2517) and the Institutional Review Board at Aga-Khan University in Dar-es-salaam, Tanzania. The Regional Medical Officer and district reproductive and child health coordinators authorized the survey. Village administrators granted permission to conduct the survey in households in their village of jurisdiction. All survey participants provided oral and written informed consent after receiving an explanation of the purpose of this study, duration of the interview, and their right to refuse or withdraw from the interviews at any time during the study process.
Data collection
All data were collected through face-to-face interviews in either English or Swahili by the enumerators in a private place in the selected household (or in some cases in the homestead) using a translated electronic tool. Data collection was undertaken by teams of trained enumerators who were fluent in both English and Swahili. All enumerators participated in a 6-day training program covering data collection tools, interviewing skills, research ethics, and use of electronic devices (tablets) for data collection. The last day of the training was used for practical exercises in a nearby village, which was not part of the sample used for the baseline survey. Each district had a team of six enumerators. A team lead oversaw data collection and ensured that all data were uploaded onto the server. Data quality during and after the survey was ensured by setting validation checks in the electronic data collection forms, random spot checks on some households, and daily supervision of the data collection process. Any issues identified were discussed the following morning before the start of that day's data collection.
Measures
The selection of variables was based on a review of relevant literature. Three outcome measures of MHS use were evaluated: number of ANC visits, delivery in a health facility, and postpartum care. Based on the recommended standard of ANC4+ visits during pregnancy, a woman who attended at least four visits received a score of 1. Women that attended none or fewer than four visits received a score of 0. An ANC visit was defined as a woman that reported having visited a nurse, midwife, clinical officer, or medical doctor during their last pregnancy. Health facility delivery was assessed by a question about the place of delivery of the last pregnancy, and was coded dichotomously as 1 if a woman delivered in a formal private/public medical facility with the help of a health professional, or 0 if she delivered at home or on the way to a medical facility. Postpartum care was assessed by asking each woman if a healthcare worker had checked on her health after delivery regardless of the place of delivery. Postpartum care was coded a 1 if a woman received any form of postpartum care (irrespective of number of days after delivery and place of delivery) and 0 if she did not receive a postpartum check-up.
Explanatory variables included: district of residence, maternal age at time of the survey, marital status, and gestational age at first ANC visit, wealth quintile, maternal education, and whether the last pregnancy was wanted. Age was recorded on a continuous scale and later categorized into four groups (15-19, 20-29, 30-39, and 40-49 years) . Marital status was collected as a categorical variable (currently married, in-union, and not in-union). The in-union group was merged with the currently married group and coded as 1; the not in-union group was coded as 0. Gestational age at first ANC visit was collected as a continuous variable in weeks and then categorized as first, second, and third trimester/no ANC visit. This was then dichotomized as a first trimester group and a second/third trimester and no ANC group. This allowed comparison of women who had ANC during their first trimester and those who did not attend/ had late ANC visits. Wealth index (generated through principal component analysis based on household assets) was grouped into quintiles: poorest, poor, middle, rich, and richest. Maternal education level was dichotomized as primary education or below and secondary education or above. Assistance during delivery was categorized as skilled delivery if the woman was assisted by a nurse, clinical officer, or medical doctor. Otherwise, the delivery was categorized as unskilled. Finally, women that reported that their last pregnancy was wanted were coded as 1, and pregnancies that were not wanted (e.g., mistimed) were coded as 0.
The community level variable identifying district and village of residence was only used in the descriptive table and was not included in the analysis because there was no variation in outcomes at this level as determined by the intra-class correlation coefficient; therefore, it was included in the model as a fixed effect. District of residence was coded to compare urban, rural, peri-urban, and island locations. Magu and Sengerema were classified as peri-urban districts, Ukerewe as an island district, Nyamagana and Illemela as urban districts, and Buchosa as a rural district.
Data analysis
Data were analyzed in three steps. First, data were explored descriptively using frequency (percentages) and median (interquartile range [IQR]). Second, bivariate analyses were completed using chi-square tests to examine associations between individual factors and different outcome measures. This was also used to select variables to be retained in the multivariate analysis. Third, multivariate generalized estimation equation (GEE) regression analysis which is a form of logistic regression for clustered data was conducted to determine the adjusted effects of all explanatory variables on the three outcome variables. Three models were examined to assess the adjusted effects of predictors on ANC4+, facility delivery, and postpartum care. Variables that had a p-value < 0.25 in the bivariate analysis were included in the multivariate models. Stata version 12 (College station, Texas, USA) was used for all analyses. Data were de-identified by deleting all personal identifiers before analysis to ensure participants' anonymity and confidentiality throughout the study.
Results

Sample characteristics
In total, 409 women gave birth in the 2 years before this survey, of which the majority were from Buchosa district (n = 144; 35.2%). The median age (IQR) was 27 (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) years. There were 34 (8.3%) births among adolescents, with a median age of 18 years. The majority of women were married/in-union (n = 329, 80.4%) and had primary education or below. Just over half of the women (n = 216, 52.8%) reported not wanting their last pregnancy at that time. Over 96% (n = 395) of the women reported at least one ANC visit during their last pregnancy, but only 234 (57.2%) reported ANC4+ visits. Among those who had at least one ANC visit, 95 (23.2%) attended their first ANC visit in the first trimester (12 weeks gestation), and over three-quarters of the women (n = 314, 76.8%) gave birth in a health facility. Skilled health providers assisted three in every four facility deliveries (308, 75.3%). Finally, 43.5% (178) of women received a postpartum health check-up (Table 1) .
Bivariate analysis of maternal health service utilization
There was a significant association between district of residence and ANC4+ attendance. Marital status was only associated with postpartum check-up, with a higher proportion of not in-union women (n = 34, 59.6%) receiving this service compared with married/in-union women (n = 144; 40.9%). Women with a secondary education and above were significantly more likely to have had ANC4+ visits (n = 59, 73.8%) and health facility delivery (n = 75, 92.5%) compared with women with primary education or below, but there was no difference in the likelihood of receiving a postpartum check-up. The wealth index was significant in predicting ANC4+ visits, with those in the lowest and highest wealth categories being most likely to seek care. Women who had attended ANC in their first trimester were significantly more likely to have ANC4+ visits (n = 74, 77.9%) and to deliver in a health facility (n = 34, 59.6%) than other women; however, timing of initiation of ANC did not predict the likelihood of postpartum care. Women who wanted to be pregnant at the time of their last pregnancy were more likely to deliver in a healthcare facility, but this was not significantly associated with the likelihood of ANC4+ or a postpartum check-up. Finally, women who attended ANC4+ visits (n = 188; 59.9%) were likely to deliver in health facility and receive postpartum check-ups (n = 152; 48.4%) than women who delivered outside of a health facility ( Table 2) .
Multivariable analysis of MHS use
The multivariable analysis is shown in Table 3 , it showed that only women with an island district of residence were significantly less likely to have ANC4+ visits than those from urban districts (odds ratio [OR] 0.33, 95% confidence interval [CI]: 0.12-0.90) ( Table 3) . Women with a secondary education and above were twice as likely to attend ANC4+ visits (OR 1.85, 95% CI: 0.96-3.55) compared with women with a primary education and below; however, the association was not significant after adjusting for other factors. Women who initiated ANC visits in the second/third trimester were significantly less likely to complete ANC4+ visits than women who attended ANC in the first trimester. Other variables did not show significant associations with ANC4+ visits after adjusting for confounders.
Women living in peri-urban, rural, and island districts were significantly less likely to deliver in a health facility than women living in urban districts (OR 0.32, 95% CI: 0.19-0.57; OR 0.23, 95% CI: 0.12-0.42; and OR 0.05, 95% CI: 0.03-0.12, respectively). Women with a secondary education or above were over four times more likely to deliver at a health facility compared with those with a primary education or below (OR 4.51, 95% CI: 1.61-12.50). Finally, women who attended their first ANC visit during the second trimester were less likely to deliver in a health With respect to postpartum care, women from periurban districts were twice as likely to receive postpartum check-ups as women from urban districts (OR 2.08, 95% CI: 1.25-3.48). Women who were married/in-union were less likely to receive postpartum check-ups (OR 0.39, 95% CI: 0.99-0.73) than the not in-union group. Maternal age, level of education, whether the pregnancy was wanted, and time of initiation of ANC visits were not significant in terms of receiving postpartum care. However, women from households with the poorest wealth quintile were 2.45 times more likely to receive postpartum care compared with women from the middle wealth quintile (OR 2.45, 95% CI: 1.19-5.06). Finally, women who delivered in a health facility were almost three times more likely to receive a postpartum check-up compared with women who did not deliver in a health facility (OR 2.87, 95% CI: 1.61-5.12).
Discussion
This study examined three components of MHS and their correlates among women of reproductive age (15- ANC antenatal care, n/a not applicable 49 years) in Mwanza Region, Tanzania. The findings showed that the percentages of women who attended ANC4+ visits and delivered in health facility were higher than the findings from the TDHS 2015-2016 for Mwanza Region [3] . The proportion of health facility deliveries was comparable with that in Mbarali District, Tanzania, where 70% of women delivered in a health facility [16] . The analysis of these results indicated that the efforts of the Government of Tanzania and other partners in improving access to MHS services appeared to positively impact the coverage of ANC4+ attendance and health facility deliveries. This study found significant differences in ANC4+ attendance and health facility delivery by area of residence, with women from urban districts showing higher use of ANC services compared with women outside of urban districts. These findings were consistent with recent TDHS results and a Nigerian study [21] . This suggested that area of residence may play a role in ANC visits and facility delivery, with those living further away from urban centers being less likely to receive/use care. A reason for this variation may be that women in rural areas may still have overriding cultural and social norms guiding their care-seeking behavior, such as strong faith in traditional birth attendants or desire to bury the placenta near their home. These factors may have negative influences on MHS use, compared with urban women who may be more educated and less influenced by traditional beliefs [22, 23] . The low use of MHS outside urban areas may also be attributable to health system factors such as scarcity of health facilities, poor infrastructure, and lack (or absence) of healthcare providers in low volume facilities, especially in rural and island districts [24] , as well as abusive and disrespectful maternity care [25] . Identification of factors that may explain these differences is important as Tanzania works to achieve higher rates of MHS use.
Our study found significantly higher rates of health facility delivery among women with a secondary school education and above compared with women with less education. This finding was consistent with previous studies that showed a significant link between higher levels of maternal education and higher levels of maternal healthcare use [11, [26] [27] [28] and contrasted with the findings of an Ethiopian study [29] . Educated women are believed to be more willing to seek healthcare because they have higher levels of knowledge through health education on the benefits of ANC and health facility delivery services. Most of these women also have greater employment opportunities in urban areas and therefore may be more likely to live in urban areas where there are more health facilities. However, even after adjusting for district, education level was still significant for MHS use. This indicated that access to education may also give women autonomy and capacity to make their own decisions regarding health service use [30] .
The present findings regarding the impact of wealth and income on MHS use were equivocal. In the bivariate analysis, wealth was significant but the relationship was U-shaped, indicating that those in the lowest and highest categories had an advantage in MHS use compared with those in the middle wealth categories. However, after adjusting for other factors (e.g., geographic district and maternal education), there was no significant association between wealth quintile and use of ANC4+ or health facility delivery services. The only significant finding was that women in the lowest wealth category were more likely to receive postpartum care compared with those in the middle wealth categories. These findings were consistent with a study on determinants of postnatal care in rural Tanzania [16] , but contrasted with findings of other studies that reported significant associations between wealth index and MHS use [27, 29, 31, 32] . This suggested that offering ANC services free of charge may not be sufficient to improve the use of these services, as other factors (e.g., cost of transportation to the health facility and finding money for other treatment services) may be impediments to accessibility and use of these services among those in lower income categories. In addition, maternal education and geographic proximity appeared to be more important in predicting use of services for delivery, whereas initiating earlier ANC visits appeared to be more important for ANC4+ visits. In fact, timing of initiation of ANC services appeared to be the strongest predictor of ANC4+ and was also a significant predictor of health facility delivery. Women who started their ANC visits during the second trimester had increased odds of attending ANC4+ and health facility delivery. These findings are supported by previous studies [28, 33, 34] as well as by the recent TDHS [3] , which found that women who attended ANC4+ were more likely to deliver in a health facility and receive postpartum check-ups than women who did not attend ANC4+. These results suggest that ANC services during the early weeks of pregnancy allow women time to attend all scheduled ANC visits and receive education on the health benefits of hospital delivery. However, geography may be an overriding factor, as a study in rural Tanzania did not find an association between the number of ANC visits and health facility delivery [35] . Moreover, the present study found the geographic factor was the strongest predictor of location of delivery, with those further away from urban locations being less likely to deliver in a facility.
Finally, there was a significant association between delivery location and use of postpartum services, with women who delivered in a health facility being more likely to receive postpartum check-ups compared with those who did not deliver in a health facility. This contrasted with a study from Ethiopia that found an association between health facility delivery and postpartum care (although with reduced likelihood) [36] . Women who delivered in health facility were likely to be assisted by skilled health professionals who follow standard procedures of providing postnatal care to the mother and newborn within 48 h after delivery, as per the Tanzania national guideline. Moreover, missing this service may put the life of the mother and the infant at risk [37] . It may be possible that some women missed postpartum check-ups because of inadequate staffing and lack of equipment and supplies in health centers and dispensaries, as most health facilities have only one nurse to attend to all patients [38] . This staffing problem coupled with dismissive or disrespectful treatment of women by health workers in Tanzania has been highlighted elsewhere, with studies showing that this results in low use of MHS [25, 33, 39, 40] . The positive association between health facility delivery and postpartum check-ups may be attributable to the fact that women who gave birth in a health facility had a greater chance of receiving health education related to postpartum check-ups at the time of delivery, and therefore gained knowledge on the types, benefits, and availability of postpartum services during their stay in the health institution [30] .
Limitations
Although this study contributes to the growing literature examining MHS use, there are some limitations that need to be mentioned. First, this study was undertaken among women of reproductive age who had given birth in the last 2 years. This time lapse may have created recall bias, especially about the number of ANC visits during the last pregnancy. However, the survey tools were designed with added probes questions to help the participants remember the responses. Second, the number of adolescents included in the survey was not likely to be representative of the adolescent population in the Mwanza Region. Cultural issues (e.g., sex before marriage), government policy (e.g., denying continuation of school education after delivery) and stigma from parents and adults in the community (e.g., that the girls had put themselves at risk for pregnancy) around adolescent pregnancy may have hindered the participation of most teenagers. Most adolescents were also in school at time of the interview, and few who were married or had dropped out of school were found at home during the study visits. Third, some variables that might impact the study findings (e.g., religion, distance to the closest health facility, parity, and other cultural factors) were not analyzed as they were not collected in the dataset used. Finally, the study adopted a cross-sectional design, which limit inferring causation and has a possibility of reverse-causality.
Conclusion
This study showed that women with primary school or below education as well as those living in rural or island districts were less likely to use MHS. Women with secondary education or above showed higher use of these services than less educated women. This indicates disproportionate use of MHS across education levels, despite the high demand for these services reported in research in southern Tanzania [41] that identified regional disparity in access to maternal healthcare. This survey also found ANC care was significantly linked to health facility delivery, which in turn was significantly associated with postpartum service use. The results call for community-based interventions to create increased awareness and early initiation of ANC services, especially among women with no/low education and women in rural and remote (island) areas. Efforts should be made to strengthen ANC4+ attendance, with the expectation that this will lead to higher use of health facility delivery services. This is particularly relevant given that Tanzania envisages adopting the WHO recommendations for eight ANC contacts, as this has been shown to contribute to increased use of delivery services and increased uptake of postpartum services. In remote areas with limited access to health facilities, regional and district health planning and programming should consider alternative and innovative strategies and interventions to ensure remote communities have access to ANC, delivery, and postpartum services. For example, this could include innovations such as provision of mobile health services or temporary shelters for MHS. These initiatives may be considered for further evaluation in light of feasibility, acceptability and cost-effectiveness.
Finally, apart from the policy of free ANC and health facility delivery in Tanzania, other significant factors such as demographic, societal, and cultural factors should be considered in further studies as they impact women's health and use of MHS. Specifically, as this was a quantitative survey and responses were restricted to options listed in the questionnaire, it is recommended that further qualitative research is conducted to understand and verify the present findings in relation to the sociocultural and economic context of the studied communities. To our knowledge, this is the first survey to explore MHS use at the household level in six districts of Mwanza Region. The results of the survey may provide evidence and guidance for policy-and decision-makers and project planers and implementers to increase the coverage and quality of key MHS, thereby increasing access and ultimately contributing to reduced maternal mortality. 
